Cow urine has many beneficial properties particularly in the areas of agriculture and therapeutics. It has also been observed during the scientific research that the urine of Indian cows is highly effective against various ailments. Cow urine or 'gau mutra' has a unique place in Ayurveda and is suggested for improving general health. Cypermethrin is a widely used composite pyrethroid. It is a broad spectrum, non-cumulative insecticide and a fast-acting neurotoxin. It is reported to exhibit deleterious health impacts on human and/ animal health. 
Pesticides are the man made chemicals which are being used to enhance agricultural productivity to ensure food security. In India, large quantities of pesticides are used annually to control pests and plant diseases. However, there are many reports available citing deleterious health effects of pesticides in man and animals including immunomodulatory effects. In recent years, interest has been generated among scientific community of the world to develop or scientifically validate the Indigenous Technical Knowledge (ITK) as an alternate therapeutic or preventive approach. The ancient Indian systems of medicine, Ayurveda, avow many beneficial implication of Panchgavya in treatment of a range of ailments apart from its use in agriculture, organic farming as good quality natural manure, biopesticides, bio-fertilizer, pest repellants and as alternate energy resources (biogas, fuel and electricity), etc. This preventive approach is also known as 'cowpathy'. Cow urine was found to enhance humoral and cell mediated immune responses by inducing B and T cells blastogenesis and increased the level of IgG in mice. It is further reported that cow urine increased levels of IL-1 and IL-2 in mice and rat as found through in vivo studies (Chauhan et al., 2001 (Chauhan et al., , 2004 Gahukar, 1999) . The pesticide dose used was NOEL/10 3 while 100 times diluted CU was used in the present study carried out employing chicken lymphocytes culture system. In the study efforts were made to evaluate ameliorating potential of cow urine against cypermethrin induced immunotoxicity and oxidative stress.
Materials and Methods

Chicken lymphocytes
Chicken spleen was collected from healthy birds from local slaughter house, and lymphocytes were isolated under laminar air flow as per the standard procedure (Janossy and Greaves 1971). Lymphocytes were separated through density gradient centrifugation (Histopaque 1077, Sigma) as per the method described by Rose and Friedman (1976) .
Cell viability assay
Percentage cell viability was determined by 0.1 per cent trypan blue dye exclusion test using haemocytometer (Boyse et al., 1964) and final cell count was adjusted to 10 7 cells/ ml in RPMI-1640 medium and made into one ml aliquots in eppendorf tubes and cells were pelleted by centrifugation at 1400 rpm for 10 min.
Pesticide treatment
Commercial preparation of cypermethrin was purchased from local market and it's thousand times diluted NOEL (5.0 mg/ kg body weight) dose in RPMI-1640 medium (Hi -Media, India) was used for the in vitro exposure of avian lymphocytes for 2 hours (hr) at 37 o C. After incubation, cells were washed twice and finally suspended in 1 ml of RPMI-1640 medium supplemented with 10% FCS (Sigma, USA).
Cow Urine treatment
Cow urine was collected from the Badri cow inhabited in hilly area of Uttarakhand (now named as Badri cow). Cow urine was collected and its distillate was prepared by 50 per cent distillation and stored in sterile air tight containers till further use. The cow urine distillate (CU) was diluted hundred times in RPMI-1640 medium and used in the experiments. Two combination treatments of pesticide (NOEL/10 3 dilution) and 1:100 times diluted CU were used. In first combination treatment group, cell pellet was pre-treated with cow urine for 1 hr followed by pesticide for 1 hr at 37°C. In second combination treatment group, cells were co-treated with pesticide and cow urine for 2 hr at 37°C. lymphocyte proliferation assay (lPa)
LPA or B & T cell blastogenesis assay was carried out as per the method described by Rai-el-Balhaa et al. (1985) and modified by Chauhan (1998) . Concanavalin-A (ConA) (Sigma, USA) was used as a T cell mitogen whereas lipopolysaccharide (LPS) (Sigma, USA) as a B cell mitogen at a concentrations of 5 µg/ml, each, in RPMI-1640 medium.
statistical analysis
Analysis of variance (ANOVA) and student's t-test were used to estimate significant difference between control and treated cells. The values were expressed as mean delta Optical Density ± standard error (mean Ä OD± SE). Student t-test was employed for comparing the mean ODs (Snedecor and Cochran, 1967) . oxidative stress assay Macrophages were isolated from spleen on the basis of their adherent properties (Wigley et. al., 2001) . Cypermethrin treated and control cells were seeded in 24-well culture plates. Cells were then incubated at 37 o C in 5% CO 2 for 4 hr to allow the adherence of macrophages. After incubation, cells were washed vigorously four times with DMEM to remove non-adherent cells. These cells were incubated at 37 o C in CO 2 incubator in presence of LPS (Sigma) at a concentration of 5 µg/ ml. Nitric oxide (NO) production by macrophages in the medium was measured by microplate assay method (Stuehr et al., 1988) . The standard curve to calculate the NO production was prepared using different dilutions of NaNO 2.
resUlts lPa
The in vitro exposure of avian lymphocytes to NOEL/ (Table-1 and Fig.-1) .
Cypermethrin treated avian lymphocytes showed marked decrease in T cell blastogenesis in the presence of mitogen ConA. CU treated cells showed slight increase in the blastogenesis as compared to the control. Among the two combination treatments, pre-treatment and cotreatment with CU showed almost an equal increase in T cell blastogenesis as compared to cypermethrin treated cells. There was 56.22 per cent decrease in T cell blastogenesis in cypermethrin treated cells while 17.60 percent increase in T cell blastogenesis in CU treated cells (Table-2 and Fig.-2) . oxidative stress assay
Oxidative stress was detected by NO estimation. As illustrated in the Table-3 and Fig.-3 cypermethrin treated cells exhibited more NO concentration as compared to the control. Oxidative stress was detected by nitric oxide (NO) estimation. Among the two combination treatment groups, CU pre-treated cells showed the least NO production having a mean concentration 92.38 ± 0.669µM/ml. Cow urine distillate treated cells showed minimum NO production with 44.02 ± 0.913 µM/ml as compared to the control with mean NO concentration of 74.68 ± 0.841µM/ml. CD at 1% = 6.283 CD at 5% = 6.484 ** Significant at p< 0.01 disCUssion The acute toxicity of many pesticides is well known. However, much less is known about longer-term impacts on different systems of the human body including the nervous, endocrine, reproductive and immune systems. Pyrethroid insecticides have been used in agricultural and home formulations for more than 30 years (Casida and Quistad, 1998) . Continuous exposure of pesticides even at low dose levels can exert adverse effects on immune system. The present study was planned to examine the ameliorating effects of CU against cypermethrin induced immunotoxicity and oxidative stress in chicken lymphocytes cell culture system.
In the study conducted, there was a decrease in B and T cell blastogenesis and increase in oxidative stress in cypermethrin treated cells as compared to control cells (Ambwani, 2004; . This was in good agreement with several other workers. Studies have found permethrin, a synthetic pyrethroid insecticide to be toxic to the immune system. Permethrin inhibited the mitogentic response of murine splenic lymphocytes to concanavalin-A and lipopolysaccharide (Stelzer and Gordan, 1984) . Topical exposure to permethrin was found to cause reduction of macrophage function and antibody production in the spleen, indicating that exposure may produce systemic immune effects (Punareewattana et al., 2001) . Ambwani et al. (2010 Ambwani et al. ( , 2012 reported immunotoxic effect due to allethrin exposure in chicken lymphocytes. Chauhan and Agrawal (1999) studied immunopathological effects of alphamethrin, a synthetic pyrethroid, in six cross bred male bovine calves. The results showed that the blastogenic activity of T and B lymphocytes was reduced by 48 and 40 per cent, respectively in comparison to the controls. The present study displayed enhanced oxidative stress through NO estimation in cypermethrin treated cells (Ambwani, 2004; . There is a clearly established relationship between ROS/ free radicals and apoptosis. Since ROS/ free radical intermediates mediate many immune cell functions and apoptosis has been established in immune cell populations, it is likely these two events could arise simultaneously during certain chemical exposures. In particular, two different studies reported induced apoptosis in rat and murine thymocytes and concluded an association between the onset of apoptosis and the increase in ROS (Beaver and Waring, 1995; Bustamante et al., 1997) . There is a recent report establishing relationship between oxidative stress and genotoxicty due to cypermethrin exposure in swiss albino mice (Srivastava et al., 2012) .
Recent researches report that cow urine enhances the immune status of an individual through activating the macrophages and augmenting their engulfment power (Chauhan, 2013) . In poultry, cow urine enhances the immunocompetence of birds and provides better protection. The cow urine has been reported to be of great therapeutic value in wide spectrum of diseases (Ray et Present study clearly indicated counteracting effects of CU against cypermethrin induced immunotoxicty and oxidative stress. It would be worthwhile to further study the immunopotentiating and ameliorating effect of cow urine on pesticide induced immunotoxicity and stress at molecular level, with special reference to the detailed biochemical characterization of cow urine.
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